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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The functional food constituent characterized by containing the peptide which has the 
angiotensin conversion enzyme inhibition activity acquired by hydrolyzing maize protein. 
[Claim 2] The functional food constituent which comes to contain sodium salt with the peptide which 
has the angiotensin conversion enzyme inhibition activity acquired by a proteolytic enzyme 
decomposing maize protein. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent for functional food effective in 
prevention of hypertension or hyperlipidemia, or an improvement of these many symptoms. 
[0002] 

[Description of the Prior Art] The therapy or prevention ~ complication with the hyperhpidemia which 
is the disease which hypertension is one of the diseases which occupies the high order of the death rate 
in our country, and can be said to be that the present-day lifestyle has brought further is made into a 
problem today - has been an urgent and important technical problem. 

[0003] There are secondary hypertension which can specify a cause, and essential hypertension which 
cannot specify a cause in hypertension, and it is said that the 75% is the latter. Various-causes children, 
such as overcatecholamine secretion by superfluous intake of salt, the hereditary factor, renin 
angiotensin aldosterone accommodative insufficiency, and the sympathicotonia, are pointed out to the 
onset mechanism of essential hypertension, and it is supposed that these cause the onset in relation to 
independent or mutual. Administration of the drug which adjusts a nerve factor although medication is 
generally carried out to the therapy of this essential hypertension is ****** expected the therapy by 
accommodation of the renin angiotensin aldosterone series which is a body fluid sex factor since the side 
effect is large. 

[0004] On the other hand, although a low salt diet thing therapy is mentioned as one of the non- 
pharmacotherapy, making the palatability which participates in the appetite which is one of the human 
appetition reduced is accompanied by very strong pain. Then, even if it takes in salt etc., an appearance 
of the food which can control the elevation of blood pressure under the effect is desired strongly. 
[0005] 

[Problem(s) to be Solved by the Invention] To the man of hypertension or a hypertension inclination, 
this invention person etc. took in to a high sodium inclusion and coincidence, such as salt, and inquired 
wholeheartedly that the ingestion constituent which mitigates the vasopressor activity should be offered. 
Consequently, the thing for which the peptide which has the angiotensin-converting-enzyme (it is 
hereafter written as ACE) inhibition activity acquired by hydrolyzing the protein of the corn origin 
where it is taken in daily and safety is checked has the operation, Furthermore, possibility of the 
operation concerned being imagined to be what is depended on ACE inhibition while doing research 
detailed about the operation mechanism, and discovering the moderate blood-pressure drop operation 
based on accommodation of a body fluid sex factor is very high, And this matter came to complete a 
header and this invention for having the cholesterol lowering operation in blood. 
[0006] 

[Elements of the Invention] That is, it is the functional food constituent characterized by this invention 
containing the peptide which has the angiotensin conversion enzyme inhibition activity acquired by 
hydrolyzing maize protein, and is the functional food constituent characterized by containing the sodium 
salt like salt with this peptide further. 
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[0007] As a peptide which has the ACE inhibition activity acquired by hydrolyzing the maize protein 
said to this invention, it is Agric.Biol.Chem., 53 (4), 1077-1081 (1989), Agric.Biol.Chem. and 55 (5), 
and 1313-1318 (1991), A thing as indicated, and it is well-known, for example, shown below can be 
mentioned. Leu-Arg-Pro, Leu-Ser-Pro, Leu-Gin-Pro, Leu-Pro-Pro, Leu-Ala-Tyr, Ile-Arg-Pro, Val-His- 
Leu-Pro-Pro, Leu-Thr-Pro, Val-Ser-Pro, Leu-Asn-Pro, Leu-Leu-Pro, Ile-Arg-Ala, Val-Ala-Tyr, Leu- 
Ala- Ala, Val-Ala-Ala, Leu-Gln-Gln, Ile-Arg-Ala-Gln-Gln, Phe-Tyr. 

[0008] As maize protein used for manufacture of this peptide, it is the manufacture process of the corn 
starch by the wet milling method, for example, and the so-called "zein" etc. extracted and obtained with 
alcohol or alkali can mention the suspension (cone gluten meal suspension) or gluten meal, and corn 
particle of the maize protein which is immersed in a sulfurous-acid water solution and obtained in a corn 
grain. 

[0009] Although the peptide concerning this invention is obtained by hydrolysis according said maize 
protein to an enzyme, acids, or alkali, its approach by the enzyme which can choose mild conditions 
especially as a reaction is advantageous. It will be as follows if an example of the decomposition 
approach by the enzyme which uses a gluten meal as a raw material is given as a process of this peptide. 
That is, water is made to carry out distributed suspension and a gluten meal adds the enzyme chosen 
from the enzyme agent containing the proteinase which hydrolyzes association inside protein peptide 
chains, such as thermolysin, SAMOAZE, a papain, a trypsin, alpha-chymotrypsin, and subtilisin, to this. 
The concentration of a substrate or an enzyme, pH of reaction mixture or temperature, and other 
conditions do not require especially special actuation that what is necessary is just to choose the 
conditions optimal for each enzyme agent. For example, Agric.Biol.Chem., 55 (5), and 1407-1408 
(1991), The indicated approach is employable as it is. 

[0010] The peptide generated by decomposition is refined by the ultrafiltration, adsorption material 
processing, and the other proper well-known approaches remaining as it is or if needed, and is further 
dried by the proper desiccation approach of spray drying, freeze drying, and others as occasion demands. 
If the peptide which has the ACE inhibition activity which hydrolyzed and obtained the maize protein of 
this invention like the above can be used for the extensive food which includes animal feed, can 
demonstrate the functionality and shows the example, it can mention various drinks, such as juice, 
panconfectionary, frozen desert, dressings, a water zootechnics surimi product, soup, a seasoning, etc. 
This peptide does not need exceptional process modification or caution at all that what is necessary is 
just to add at the process of the arbitration in manufacture of these food. 

[001 1] Furthermore, this peptide has the remarkable effectiveness which mitigates an operation of the 
sodium salt to hypertension, if it takes in with the food containing sodium salt. Soup powder, such as 
vegetable juice, such as food processed using seasonings, such as salt, bean paste, soy sauce, and sodium 
glutamate, and these as an example of sodium salt content food or luxury goods, for example, virgin 
bloody Mary etc., pickles, a dried food, picked fish guts, food boiled down in soy, butter, mayonnaise, a 
sausage, confectionary, nuts, cup soup, and instant noodles, etc. is mentioned here. 
[0012] Although physiological functions, such as said blood-pressure drop operation, are demonstrated 
as long as the above-mentioned peptide concerning this invention takes in this, intake is usually lg of 
sodium salt in food. 4g [ 5mg - ] of hits The range is suitable and a proper amount is chosen from this 
range according to the class and the intake object of food. 
[0013] 

[Test Example(s)] 

Example 1 of manufacture Zein (Wako Pure Chem make) 750g is suspended in 151. of 4-degree C 
deionized water among the jar fermenter (product made from KEMAPPU) of 20 liter capacity, and it is 
pH by 25% aqueous ammonia (Wako Pure Chem make) 7.5 It prepares. The reaction was performed at 
60 degrees C for 18 hours, adding and stirring thermolysin (Made in formation [ Yamato ]) 7g. After 
carrying out the autoclave (105 degrees C, 5 minutes) of this and carrying out deactivation of the 
thermolysin, centrifugal separation (6,000rpm, 15 minutes) is carried out, and it is pore size further. It 
freeze-dries by a 0.2-micron membrane filter removing a solid, and is peptide powder. 745g It obtained. 
[0014] Example 1 of a trial The rabbit langue acetone powder (sigma company make) of 5g of 
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measurement of ACE inhibition activity was dissolved in the. 50ml 0.1M boric-acid buffer solution (pH 
8.3), and at-long-intervals alignment separation was carried out by 40,000 x g for 40 minutes. The 
supernatant liquor was diluted with the above-mentioned buffer solution 10 times, and angiotensin- 
converting-enzyme liquid was obtained. 0.03ml of test liquids is taken in a test tube, and it is a substrate 
to this. The above-mentioned enzyme liquid after adding the HIPURIRU-L-histidyl-L-leucine (sigma 
company make, last concentration 5mM, sodium chloride 300mM is included) of 250 microliter and pre 
incubating for 10 minutes at 37 degrees C 0.1ml added and it was made to react for 30 minutes at 37 
degrees C. the passage of time of after, and 1 N 0.25ml of hydrochloric acids is added and a reaction is 
stopped - 1.5ml ethyl acetate was added and it was made to stir violently for 15 seconds Then, 
centrifugal was carried out for 15 minutes by 3,500rpm, and 1ml of ethyl acetate layers was extracted. 
Reduced pressure clearance of the solvent was carried out from the ethyl acetate layer. Absorption 
(absorbance of 228 nm) of the HIPURIN acid which added 1ml of distilled water and was extracted was 
measured after solvent clearance, and inhibition activity was searched for from the following formulas. 
Sample concentration which shows 50% of rate of inhibition was set to IC50. 

Rate of inhibition =/(A-B) A x 100 %, however A : Absorbance B of 228nm in case an inhibitor is not 
included : IC50 of the ACE inhibition activity of the hydrolyzate of the maize protein which was 
prepared by the example 1 of the absorbance aforementioned manufacture of 228 nm in inhibitor 
addition was 21 micrograms/ml. 

[0015] The spontaneously hypertensive rat was made to carry out free intake of the feed containing the 
hydrolyzate and salt of the maize protein prepared in the example 1 of example of trial 2 manufacture, 
and elevation-of-blood-pressure depressant action was seen. The healthy thing was used for the trial 
after carrying out preliminary breeding of the spontaneously hypertensive rat (Charles River Japan, 
INC.) of 3 weeks old for one week at the breeding room of the temperature of 23 ** 3 degrees C, and 
50**10% of humidity. Trial feed is 10% of 28% [ of hydrolyzates of the maize protein obtained in the 
example 1 of manufacture ] (24.6% as amount of crude protein), corn-starch 41.5%), and alpha starch, 
cellulose powder 8%, 6% of vegetable oil, 3.5% of minerals, and 5% of granulated sugar. And the 
"peptide mixed feed" which mixed 1% of vitamins was prepared, and this and "MF powder feed" by 
Oriental Yeast Co., Ltd. were mixed by different ratio. That is, only M MF powder feed" is (a control plot 
1), the thing (experimental plot 1) by which "MF powder feed" and "peptide mixed feed" were blended 
with 2: 1 , and the thing (experimental plot 2) which blended this forward one with 1:1. One experimental 
plot made the duration of test four weeks using seven rats each, each - access - feed used the amount of 
salt, adjustment and drinking water used tap water to 3.2%, and all were made to take in freely 
Measurement was performed once at one week per the amount of feed intake, a gain-of-body-weight 
pile, blood pressure, and heart rate. Measurement of blood pressure and a heart rate calculated the 
average of the value measured 6 times per animal using bloodless blood pressure and a heart rate 
measuring device ( TK[ by Unicom Corp. ]-350 mold). A test result shows a blood-pressure- 
measurement result to dramng 1 , feed intake, and a gain-of-body-weight pile list, and shows the 
measurement result of a heart rate in a table 1, respectively. 

[0016] In the experimental plot 1 and experimental plot 2 which paid the feed which the spontaneously 
hypertensive rat of a control plot indicated that remarkable elevation of blood pressure was clear from 
drawing 1 by superfluous intake of salt, on the other hand blended the corn peptide of this invention, the 
lifting depressor effect of significant blood pressure was accepted. 

[° 017 ] 

[A table 1] On the other hand, the difference with any capable division was not accepted that a heart rate 
is looked at by the table 1 . Moreover, in a table 1 , there is no difference also with the amount of feed 
intake and a gain-of-body-weight pile significant in each section, and it was checked that a nutrition side 
and a safety aspect are also satisfactory. 

[0018] While making the spontaneously hypertensive rat of advanced age carry out free intake of the 
feed containing the hydrolyzate and salt of the maize protein prepared in the example 1 of example of 
trial 3 manufacture more and checking elevation-of-blood-pressure depressant action, the effect on a 
blood cholesterol level etc. was investigated. The healthy thing was used for the trial after carrying out 
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preliminary breeding of the spontaneously hypertensive rat (Charles River Japan, INC.). of 6 weeks old 
for one week like the example 2 of a trial. Feed should blend the thing "MF powder feed" (control plot 
2) by Oriental Yeast Co., Ltd., and the peptide obtained by this in the example 1 of manufacture to 10/o 
(experimental plot 3), and both final concentration Salt was added so that it might become 3 .2%. 
Drinking water was made to carry out free intake of each tap water. Measurement of the amount of feed 
intake, a gain-of-body-weight pile, blood pressure, and a heart rate was performed like the example 2 of 
a trial Moreover, after test termination, decapitation of the rat was carried out, after extracting blood, 
promptly the quantum of angiotensin II of blood was performed by the radioimmunoassay method and 
the quantum of total cholesterol, neutral fat, and high density lipoprotein cholesterol was performed with 
enzymatic process. A test result shows the measurement result of a heart rate to drawing 2 , feed intake, 
and a gain-of-body-weight pile list, and shows the measured value of angiotensin II in a table 2 and 
blood, the total cholesterol in blood, neutral fat, and high density lipoprotein for a blood-pressure- 
measurement result in a table 3, respectively. 

TOO 19] By the trial group which paid the feed which the spontaneously hypertensive rat of a control plot 
indicated that remarkable elevation of blood pressure was clear from drawing 2 by superfluous intake of 
salt, on the other hand blended the corn peptide of this invention, the lifting depressor effect of 
significant blood pressure was accepted. 
[0020] 
[A table 2] 

[A table 3] The difference significant to a control plot and the test section did not have private seals m 
the amount of feed intake, and a gain-of-body-weight pile list like [ a heart rate ] the example 2 of a trial. 

(A table 2) „ , ** 

Although it was increasing remarkably in the control plot as the amount of plasma angiotensin II was 
shown in a table 3, it fell intentionally by combination of the peptide of this invention, and the level was 
1/3 or less [ of a control plot ]. Furthermore, it turned out that these are decreased intentionally, without 
having accepted the lowering effectiveness in the division which added the corn peptide of this 
invention, and accompanying both the total cholesterol and amounts of neutral fat m blood by lowering 
of useful HDL cholesterol for a living body. 
[0022] 

[Example] An example is shown below. „ . , 

Example 1 The corn peptide of 0.5% per weight of example 1 of manufacture was added to the 
vegetable juice (0.8% of salt contents) of vegetable juice marketing, it dissolved in it, and the vegetable 
juice of this invention was made. ., cu . , 

Example 2 The corn peptide of 5% per weight of example 1 of manufacture was scoured for the Shinshu 
bean paste (about 1 1% of salt contents) prepared in the bean paste usual manufacturing method, and the 
bean paste of this invention was made. 

Example 3 The peptide of 5% per weight of example 1 of manufacture was added and produced to the 
powdered soup (about 55% of salt contents) of instant noodles prepared in the instant-noodles soup 
usual manufacturing method. 
[00231 

[Effect of the Invention] Especially the functional food constituent that was made to contain the peptide 
which has the angiotensin conversion enzyme inhibition activity acquired by hydrolyzing maize protein 
by this invention, and was obtained has the function to suppress the vasopressor activity which sodium 
salt has and to reduce the cholesterol in blood, and the amount of neutral fat intentionally, by using with 
sodium'salt, such as salt, in common. Therefore, it has a hope great to prevention for the therapy list of 
the hyperlipidemia accompanying hypertension or this in the functional food constituent of this 
invention. 
[0024] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[ Drawin g 1.1 It reaches. 

rPrawing 21 The average and standard deviation for every group show the blood-pressure-measurement 
result of ** and an animal experiment [ in / respectively / the example 2 of a trial, and the example 3 ot a 
trial ] an axis of abscissa is the week-old of a rat, and all of an axis of ordinate are the systolic blood 
pressure (mmHg) of a rat. each line in drawing - the continuous line in drawmg_l - m the experimental 
plot 1 and the dotted line, the continuous line in drawing 2 shows a control plot 2, and the dotted lme 
shows [ the control plot 1 and the dashed line ] the result of an experimental plot 3 for the experimental 

plot 2, respectively. . . . . . , Q 

[A table 1] The measurement result after four weeks of administration m the example 2 ot a trial Co- 
weeks old o'clock) 

^S^i^tTte^unt of average feed intake an increase - The body Pile Alignment ** Number 
(g/head/day) (g/4weeks) (beats/min) 

Control plot 15.7 ** 0.6 123.3 ** 4.7 457.9 ** 15.5 
Experimental plot 1 14.3 ** 0.8 125.9 ** 3.0 442.4 ** 9.2 
Experimental plot 2 14.7 ** 0.6 124.0 ** 2.7 434.7 ** 10.9 

[A table 2] The measurement result -1 after three weeks of administration in the example 3 of a trial (10- 
weeks old o'clock) 

Z^^^M^T^^at of average feed intake an increase - The body Pile Alignment ** Number 
(g/head/day) (g/3weeks) (beats/min) 

Contro7plot2 16.2 ** 0.6 90.6 ** 5.6 452.9 ** 15.5 
Experimental plot 3 16.0 ** 0.8 88.4 ** 4.8 454.4 ** 9.2 

[A table 3] The measurement result -2 after three weeks of administration in the example 3 of a trial (10- 
weeks old o'clock) 

Experimental plot Angiotensin II in blood This total cholesterol This neutral fat This HDL cholesterol * 
(ng/ml) (mg/ml) (mg/dl) (mg/dl) 

'^n^v^'^hB ** 18.6 55.3 ** 2.6 140 ** 16 41.3 ** 1.7 
Experimental plot 3 27.5 ** 5.6 47.0 ** 1.5 120 ** 16 40.0 ** 0.9 
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DRAWINGS 



[Drawingl]. 
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m^^m i $ y y » ^-cdm^^^ 
y v bJi*mubmm$fttcty a vymomu (228 

^/c« 5 0 W©BHSP*s*?ir«*3*MSft«* 1 C 5 c it 



C3) 



fSff 3 3 9 3 3 0 4 



[0 0 14]ffit$= (A-B)/AX10 0% * 
fib. A : ffl#39*£*&t>»£<D2 2 8 n m©(R#S 

b : m»mmm<Dm&<D2 2 s n m©»a 
wie«fij 1 t,c£ixmmLtc f "?*P=j^se»<Djp 
*#§?#j© ace mmmmt, ic 6 „ # 2 1 v ^ p 

>; FA'-c&o/c 
[0015] mmm2 

wmm 1 -eii» 0 fc f ^ u a s/aa k© £ 
ft***tr s ^iffiSfjfiiaE 7 ? f tc a E&«m § 
•a-. M.m±m-mmrm^»tc 0 3m^o^mmmM.m 10 
■5* F (a$?f-jbX';A'-t) 3 + 3U 

?as 5 0 ± 1 0 ^©gBiw^T' 1 Mmvmmtr bfcft. « 
»tefe©*s»«cffli,>?fc. ftttfrot*. mmmix-ntc 
->se«©»n*^^ 2 8 % damans t 

LT24. 6%) > 3->X$-f4 1. 5%. T)\y~7 

>8Ii%£ffli§i-Lfc r^?-?- b"Eitr|s|*4J c 



(MME 1 ) . rMFfft*gBjf4j £ r KiH-^ffil 

Hi £2 : HcB2#bfc&© (MiEl) . RZimWi* 

1 : lKis^-o/c^© mwm2) x-hz. lummz 

MttM^ 3. 2%icis]|g, ^?K{i7}cii.7j<^^ 

(3L~=iA$±m TK-3 5 0I) lEfcot 
6[siaiiJSL,fcffl©^^fii^:*ist)yc 0 fdmglilW:. ifilEEil'J 

C 0 0 1 6 ] ® 1 #>P»HM6#>&<i: 5dc^ME©a^|63E 
MftLHr5 h»^©iM»SIRKJ:i3P.*^JfillI±#?: 
t^U CJ-UcStfU 2fc^S£J© h ^-tpa^^f- F£:IB 

JfiDE©±#}iPiiJ^Jm^iS& 6tifc„ 
[0017] 
[ffel ] 













fe/ltead/day) 


(g/4weeka) 


{beats/min) 




15.7+0.6 


123.3=4.7 


457.9+15.5 




14.3 ±0.8 


126,9=3.0 


442.4±9.2 


^12:2 


14.7±0.6 


124.0-2.7 


434.7 ±10.9 



[0018] — mccjiensjc^fcu 
-rn©i2:t>w^^ttis&6n^3!)^fc 0 sfc. au-c- 

[0019] mmms 

wmm 1 x-mmbtc h^w^ i^fi®©fln*#»-$i £ 

jfii4'3i'X7 = -n-;b^©|5S=S:ii^fc 0 6iI<#-©8$> 

2 £ pi«(c 1 ara^«iwr u/cf*. & ©stance 

fli9**» -J x > £ AiSa <#) S TMFI& 
5RffiIW- J ©#©&© (St.ilE2 ) , RtfCftKJSJ&Wl 
t?f#6«T.fc^^? F* 1 0%iC@3^L/fcl>© (^B: 
3) iU ife(C^ffi*S3. 2%(c&SJ:^K:jt** 

matte, wvktcwkm&z^-rti'b ss»EKS#fc. 



0rjiLM^:WXftia-fefcjiifS©T>y*7 : ~>i'> I I© 
40 3, (C-etl^tl^fo 

[0020] E2*>P,B^P,*»^j:5{c^ME©e^ffi 
WJhE7 ^ F »^KOj«IISPR(c ± <0 SSII&ilEE±lf£ 

[0 02 1] 
[*2] 



7 



«fflp3 3 9 3 3 0 4 

S 













(g/head/day) 




<beats/miri) 




16.2 ±0.6 


90.6±5.6 


452.9+15.5 




16.0+0.8 


88.4±4.8 


454.4±9.2 



[ 0 0 2 2] 



* * [aft 3 I 















WI I 


a— jv 


(mg/dl) 


(mg/dl) 




(n g/inl) 










91.8+18.6 


55.8+2.6 


140+16 


41.3 + 1.7 




27.5+5.6 


47.0+1.5 


120+16 


40.0 ±0.9 



[0023] mwmmtm&w&mobmmt, urn 
fm.-c&mis<i%uai>x^z>&> ^mm<o^^ f©e 

&ic<k K> WS(C®T U . ^© l^M*#*MI2© 1 / 3 
K-C ffiTSbifcWHK) 6 ft. IftEio r^ffl ft H D L 3 
[0 024] 

fm% nil' VOnVXvU- I if*flfflUiO a*?WSS«:{ST 



[0ffiO®*ft«] 

[HI] ttR« 2 «C fcW S««JSg«© JlilESllSBfe*** 
SI«©^ii3fa<tSiifiMT'iS-rib©T'ifeS„ WWifc}:^ » 
30 F©i!4r. «Htt7J h©JR»*8Jfil]I (mmHg) "C* 

s. sent^iiiz i . i gmmmmm. i . 

K2©»*%, ^ft-CftinLT^S. 

[S2] swy 3 (cfcw &mmmvitomm&£Mi:%& 

F©M<£. ISEMtt?? F©iRlfJMJ3E (mmHg) "C& 
^S»eatHK2. *iliiKRE3©S*^, ^-n^ 
ft/j<b-C(.^, 



•fiFl*3 3 9 3 3 0 4 



[mil 



200 




7 & 9 *o 

4 ~, \- j^L 
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JfSUB ¥ 3 - 28083 5 ( J P, A ) A61K 38/5 5 
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B I OS 1 S (DIALOG) 



